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s  u  m  m  a  r  y
We  report  a case  of severe  rheumatic  mixed  mitral  valve  disease  in a young  adult  male  where  a  combina-
tion of imaging  techniques  was  utilized.  We  demonstrate  that cardiac  magnetic  resonance  imaging  may
be used  as  an  alternative  imaging  modality  in  patients  not  suitable  for the more  established  techniques  of
transthoracic and  transesophageal  echocardiography.  Additionally,  the  use of  3D-transesophageal  imag-eywords:
ardiac
agnetic resonance imaging
D transesophageal echocardiography
heumatic  valve disease
ing offered  the  cardiothoracic  surgeon  additional  anatomical  information  at the  time  of  mitral  valve
replacement.
© 2012  Japanese  College  of Cardiology.  Published  by  Elsevier  Ltd.  All rights  reserved.
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ntroduction
A 16-year-old Afghani male refugee presented acutely with pal-
itations,  chest tightness, and dyspnoea at rest. He had arrived
n  the UK having traversed continental Europe by road and foot
espite  exercise-limiting symptoms. His desire to escape his home-
and and commence a new life provided courage to complete the
ourney  even though he struggled to keep up within the group of
efugees.
ase report
Via  a translator we ascertained that he had been intermittently
nwell as a child and having seen several doctors in Afghanistan he
as aware of a non-speciﬁc heart defect. On clinical examination
e  had a tapping apex, a loud pansystolic and mid-diastolic mur-
ur  consistent with mixed mitral valve disease, and predominant
itral  stenosis (MS). Clinically, we suspected childhood rheumatic
ever  with subsequent rheumatic mitral valve disease (MVD).
DOI of commentary article: 10.1016/j.jccase.2012.03.013.
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eart Centre, Royal Bournemouth Hospital, Castle Lane East, Bournemouth BH7
DW, UK. Tel.: +44 01202 704333.
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oi:10.1016/j.jccase.2012.02.00512-lead electrocardiogram demonstrated sinus rhythm, P
ave  mitral, and right bundle branch block. Chest radiograph
howed mildly increased cardiothoracic ratio with a straight-
ned  left heart border in keeping with a dilated left atrium
LA).
Transthoracic echocardiogram (TTE) apical 4 chamber view
emonstrated a severe eccentric jet of mitral regurgitation (MR)
ith  thickened and restricted motion of the mitral valve leaﬂets
Fig.  1). On pulse wave Doppler, pressure half time was 254 ms
ith  the mitral valve area (MVA) calculated as 0.87 cm2 sugges-
ive  of severe mitral stenosis (Fig. 2). Mitral sub-valvular apparatus
ppeared  thickened and the LA was grossly dilated. Left ventricular
jection  fraction was 47%.
Transesophageal  echocardiography (TEE) conﬁrmed severe MR
nto a dilated LA with spontaneous contrast (Fig. 3). 3D imaging
evealed  obvious bi-commissural fusion, the hallmark of rheumatic
itral  valve disease (Fig. 4a and b). Mitral valve oriﬁce on planime-
ry  measured 0.92 cm2.
Cardiac magnetic resonance imaging (CMR) was performed to
xclude an acute myocarditis and in this case the myocardium
ppeared normal. In addition, CMR  imaging elegantly delineated
he  features of severe mixed MVD  illustrating the markedly
estricted mitral leaﬂet excursion and grossly dilated LA (Fig. 5a–c).
VA assessed by quantitative analysis using peak-average veloci-
ies  was  1.7 cm2.
vier Ltd. All rights reserved.
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Figure 1. (a and b) 2D transthoracic echocardiographic image showing mitral regurgitation and dilated left atrium. The anterior mitral leaﬂet is seen to balloon up into the
left  atrium during ventricular systole.
Figure 2. In a normal mitral valve, the pressure gradient across the valve is less
than 5 mm Hg. This image demonstrates a mean pressure gradient of 15 mm across
the mitral valve, consistent with moderate to severe mitral stenosis. The prolonged
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(own-slope of the E wave fuses with the A wave, giving this characteristic M pattern
o the left ventricular ﬁlling across the mitral valve. The mitral valve area, calculated
y pressure half time by the same tracing, was  0.87 cm2.
In the absence of an acute carditis, antibiotic therapy was  not
equired.  He was transferred to our local cardiac surgical unit for
itral  valve replacement. He underwent successful implantation
f  a CarboMedics bileaﬂet prosthetic mitral valve (CarboMedics,
ustin, TX, USA) and made a good recovery.
iscussionRheumatic heart disease is now a rare condition in the devel-
ped  world, with an incidence of 0.23–1.88/100 000 in the UK [1].
nset  of rheumatic heart disease occurs following an episode of
a
c
a
c
igure 4. (a and b) 3D transesophageal echocardiographic image of the mitral valve short
alve  oriﬁce circular in shape instead of its usual ﬁshmouth appearance. Commissural fusi
b)  shows the ventricular surface of the mitral valve.igure 3. 2D transesophageal echocardiographic image demonstrating grossly
ilated left atrium and moderate to severe mitral regurgitation.
cute rheumatic fever which may  be subclinical. Chronic rheumatic
eart  disease is associated with a pancarditis involving endo-
ardium,  myocardium, and pericardium. The inﬂammatory disease
rocess is characterised by typical Aschoff bodies [2] and has a
redilection  for the heart valves. The mitral valve is most com-
only  affected with thickening, distortion, and calciﬁcation of the
ub-valvular apparatus and valve leaﬂets, together with commis-
ural  fusion [3] with the latter being a speciﬁc feature of rheumatic
eart  disease.
Progression is variable but is greatly increased by recurrent
ttacks of acute rheumatic fever [4]. Acute clinical presentation of
hronic valvular rheumatic fever may  be from cardiac failure, atrial
rrhythmias, bacterial endocarditis, cordal rupture, or rheumatic
arditis  [5]. The diagnosis of acute rheumatic fever still relies upon
 axis view in early diastole. It shows fusion of both commissures, making the mitral
on is speciﬁc to rheumatic valvular heart disease. (a) shows the atrial surface while
e6 R.L. Ramtohal et al. / Journal of Card
Figure 5. (a and b) Mid-diastolic and end-diastolic left ventricular outﬂow tract and
4-chamber fast imaging with steady-state precession (TrueFISP) cine frames show-
ing markedly restricted opening of mitral valve leaﬂets, associated with marked left
atrial dilatation. (c) Mid-diastolic short-axis frame from TrueFISP cine sequence,
showing restricted mitral valve leaﬂet opening.
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he Duckett Jones criteria [6] with clinical history, examination,
nd  inﬂammatory markers paramount since conventional imaging
ith  TTE or TEE cannot reliably exclude acute carditis. Although
MR  can detect acute myocarditis the precise role in excluding
cute  rheumatic carditis remains unexplored.
We were able to conﬁdently exclude myocarditis for two rea-
ons.  Firstly, a troponin rise did not occur. Secondly, the magnetic
esonance imaging (MRI) was performed with gadolinium and we
ould have expected to see late gadolinium enhancement (which
s  seen in severe myocarditis). We  did a T2 weighted image and if
yocarditis were evident we  would have seen oedema on the MRI
maging or early gadolinium enhancement images, and neither of
hese were evident. These techniques are not very robust in our
xperience  [7].
Our  imaging techniques showed a difference in MVA  by MRI
nd  echocardiography. When comparing MVA  by MRI  and TTE, the
ormer overestimates MVA  by approximately 8% [7]. This is prob-
bly  because MRI  directly measures the oriﬁce area anatomically
hereas echocardiography calculates the area from the jet. Inter-
stingly,  TEE which also measures valve area directly, agrees very
losely with MRI. For accurate measurements of MVA  it is neces-
ary  to perform multiple contiguous cine slices perpendicular to the
itral valve using these slices. In this case the technique was not
sed  and the valve area has been measured off the standard short
xis  cine images used to assess left ventricular volumes/ejection
raction. These are fatter slices – 8 mm rather than 5 mm and are not
riented perfectly perpendicular to the valve. This makes it likely
hat  we  did not measure the true minimum valve area, explaining
he  discrepancy with echocardiography.
Imaging  to establish the severity of rheumatic MVD can be
chieved  with all three techniques. TTE is usually readily available
nd  good 2D images of the mitral valve as well as calculations of
VA can readily be made. TEE is often performed and may  pro-
ide  additional information such as the presence of LA appendage
hrombus. 3D-TEE has a further advantage of providing the cardiac
urgeon  with detailed anatomical images to assist valve replace-
ent.  The 2D TTE remains an excellent method for the assessment
f  rheumatic MVD. However, 3D imaging deﬁnes anterior leaﬂet
athology  better. It clariﬁes commissural disease more clearly and
ncreases diagnostic conﬁdence. It provides a clearer description of
djacent cardiac structures and allows multi-planar 2D reconstruc-
ions  of the valve in any orientation which allows precise on-axis
maging  even with off-axis patient imaging windows [8].
This  case report demonstrates that CMR  may  be beneﬁcial in
atients  who have poor TTE windows or in whom TEE is not tech-
ically  possible. Structural assessment of MV excursion and LA
imensions  can easily be made. However, 30–40% of severe MS
ases  will be in established atrial ﬁbrillation which may  be chal-
enging  because quantitative analysis with MRI  relies on reliable
nd  reproducible electrocardiographic gating. In patients in sinus
hythm pressure half time calculation of MVA  and regurgitant vol-
mes compare well with echocardiographic data [9,10].
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